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@ A sheet-feeding mechanism comprises feed roll- 
ers (12) attached to a first driving shaft (16) and 
spaced from each other by a predetermined dis- 
tance, two of the feed rollers (12) being end feed 
rollers (12) located at both ends of the first driving 
shaft (16). A pair of end bail rollers (22) are attached 

2 to a second driving shaft (26) and located in cor- 
respondence to the end feed rollers (12). A double- 

22 structure bail roller (20) is attached to the second 

S driving shaft (26) In correspondence to the feed 
rollers (12). except for the end feed rollers (12). The 

^double-structure bail roller (20) includes an inner 

^core (24) and an outer layer (23) having a small 
friction coefficient. The inner core (24) is elastically 

®deformable in a direction in which the end feed 
rollers (12) are pressed against the conresponding 

Uiballrollere(22). 
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Sheet-feeding mechanism 



The present invention relates to a sheet-feed- 
ing mechanism employed in a printer, or the lii<e 
and transferring sheet between rollers. 

A conventional sheet-feeding mechanism com- 
prises a pressing member of predetenmined weight 
which presses upper rollers candied by a shaft, so 
as to prevent the shaft from curving despite the 
thiclcness of a sheet to be fed. Such a pressing 
member is disclosed In e.g., Published Examined 
Japanese Utility IVIodel Application (PEJUIVIA) No. 
59-25788. However, it is lilcely that the pressing 
meml^er will increase the friction between the sheet 
and rollers more than necessary. If the friction 
between the two is too large, the print side of the 
sheet may be stained when ink Is transferred onto 
it In addition, if the pressure applied to the shaft is 
not uniform, the sheet may not be fed in a stable 
manner. 

The sheet-feeding mechanism disclosed in 
Published Examined Japanese Patent Application 
(PEJPA) No. 56-23796 employs defomiable rollers 
formed of an elastic material. Since such rollers 
prevent a shaft from curving, they enable a sheet 
to be fed with high accuracy. In general, however, 
deformable or elastic rollers have a large friction 
coefficient, so that the problem that the print side 
of a sheet is stained with inl< remains unsolved. 

Accordingly, an object of the present invention 
Is to provide a sheet-feeding mechanism, which is 
of a simple structure and permits a sheet to be fed 
with high accuracy by preventing a shaft from 
curving despite the thickness of the sheet, and 
which does not stain the sheet when ink is trans- 
ferred onto it. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a front view of the entire sheet- 
feeding mechanism according to the first embodi- 
ment of the present invention; 

Rg. 2A illustrates the construction of a roller 
employed in the first embodiment: 

Fig. 2B illustrates the construction of a roller 
according to the second embodiment: 

Rg. 3A is a sectional view of the roller 
shown In Fig. 2A; 

Rg. 3B is a sectional view of the roller 
shown in Fig. 2B; 

Rg. 4 illustrates the construction of a roller 
according to the third embodiment; 

Rg. 5 illustrates the construction of a roller 
according to the fourth embodiment; 

Rg. 6 illustrates the construction of a roller 
according to the fifth embodiment; 



Fig. 7 illustrates the construction of a roller 
according to the sixth embodiment; and 

Fig. 8 is a front view of the entire sheet- 
feeding mechanism according to an alternative em- 
5 bodlment of the present invention. 

A sheet-feeding mechanism according to one 
embodiment of the present invention will now be 
described, with reference to the accompanying 
drawings. 

JO As is shown in Rg. 1, the sheet-feeding 

mechanism of the embodiment comprises: first 
driving shaft 16; feed rollers 12 attached to first 
driving shaft 16 while l^eing spaced from each 
other by a predetermined distance; second driving 

15 shaft 26; bail rollers (one of which is denoted by 
reference numeral 20, and the remaining ones are 
denoted by reference numeral 22) attached to sec- 
ond driving shaft 26 such that bail rollers cor- 
respond in position to feed rollers 12; gears 17 and 

20 27 for driving the rollers (a driving source of the 
gears being not shown); and a pair of springs 31 
connected to the respective ends of second driving 
shaft 26, so as to press the bail rollers against the 
feed rollers. To feed a sheet, the feed rollers and 

25 the bail rollers are rotated. The feed rollers are 
formed of rubber having a large coefficient of fric- 
tion. To prevent being stained with ink and to 
prevent driving shaft 26 from slanting, bail rollers 
22 located at the ends of second driving shaft 26 

30 are formed of synthetic resin which has a small 
friction coefficient and which is hard to elastically 
deform, and ba\\ roller 20 located in the center has 
a double structure made up of outer layer 23 and 
inner core 24, as is shown In Rg. 2A. 

35 Like ball rollers 22 located at the ends, outer 

layer 23 of central bail roller 20 is formed of a 
material which has a small friction coefficient and is 
hard to elastically deform, to thereby prevent outer 
layer 23 from being stained with ink. More specifi- 

40 cally, outer layer 23 is fonmed of engineering plas- 
tics, such as polyacetai, nylon, ABS. or the like. 
The friction coefficient of outer layer 23 should be 
determined In relation to the friction coefficient of 
the feed rollers, so that it is not limited to any 

45 specific value in the present Invention. In practice, 
however, it is preferable that outer layer 23 be 
formed of polyacetai, which is surface active, has a 
small friction coefficient, and is hardly stained with 
ink. Where outer layer 23 is formed of polyacetai, 

60 its friction coefficient is approximately in the range 
of 0.3 to 0.5. Bail rollers 22 located at the ends 
also have a friction coefficient of this range, so as 
to permit a sheet to be fed in a stable manner. 

If sheet 1 to be fed is thick, it may happen that 
second driving shaft 26 will slant. Even in such a 
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case, outer layer 23 of central bail roller 20 should 
be In uniform contact with sheet 1; in other words, 
it should not contact sheet 1 at its part alone. 
Therefore. Inner core 24 is formed of a material 
which Is elastically deformable In the direction In 
which the ball rollers are pressed by springs 31. 
More specifically, inner core 24 is formed of 
urethane foam, soft rubber, or the like. In practice, 
it is preferably formed of urethane foam, which is 
not permanently deformed and has a small elastic 
modulus. Where inner core 24 is formed of 
urethane foam. Its compression set Is approximate- 
ly in the range of 1,7% to 4,4%. 

As may be understood from the above, It Is 
most desirable that outer layer 23 and Inner core 
24 of the embodiment be formed of polyacetal and 
urethane foam, respectively. The ratio of the thick- 
ness of inner core 24 to that of outer layer 23 is not 
limited to any specific value, as long as outer layer 
23 can be formed on inner core 24. 

Inner core 24 is formed such that it has a 
completely circular cross section when second 
driving shaft 26 Is horizontal. The outermost portion 
of inner core 24 is firmly bonded to the inner 
surface of outer layer 23. while the innermost por- 
tion thereof is firmly bonded to the outer surface of 
second driving shaft 28. Therefore; even when in- 
ner core 24 is elastically deformed, torque is reli- 
ably transmitted from second driving shaft 26 to 
outer layer 23. 

Next, a description will be given of an opera- 
tion of the embodiment mentioned above. First and 
second driving shafts 16 and 26 are driven by 
gears 17 and 27. The urging force with which the 
bail rollers are pressed against the feed rollers is 
produced by a pair of springs 31 (I.e.. urging 
means) attached to the respective ends of second 
driving shaft 26. Bearings (not shown) for support- 
ing the ends of second driving shaft 26 have an 
oval shape such that shaft 26 can be shifted in the 
vertical direction. Since second driving shaft 26 is 
pressed against first driving shaft 16. there Is no 
gap between the feed rollers and the correspond- 
ing bail rollers. Therefore, a sheet is reliably 
brought into tight contact with the feed rollers and 
is fed with high accuracy. 

If thick sheet 1 is fed, inner core 24 of bail 
roller 20 Is elastically deformed, so that second 
driving shaft 26 is prevented from curving or slant- 
ing with reference to first driving shaft 16. There- 
fore, the bail rollers located at the ends of second 
driving shaft 26 do not separate from their cor- 
responding feed rollers, it should be also noted that 
Inner core 24 can transmit torque from second 
driving shaft 26 to outer layer 23 even when it is 
elastically deformed. Therefore, stable sheet feed- 
ing is enabled. If second driving shaft 26 is also 
deformable, the ball rollers and the feed rollers are 



brought into tight contact with each other, so that 
more stable sheet feeding Is enabled. 

Rg. 2B shows the construction of a roller ac- 
cording to the second embodiment. As is shown In 

5 Fig. 28, double-structure bail roller 20 Is axlally 
longer than the bail roller shown in Rg. 2A, and its 
outer layer 23 is divided Into a plurality of outer 
layer elements, e.g., two outer layer elements 23-1 
and 23-2. With this constmctlon, sheet 1 can be 

10 reliably clamped between the rollers in spite of the 
elastically deformable limit of inner core 24. 

Rg. 4 Illustrates the construction of a bail roller 
according to the third embodiment. The bail roller 
of this embodiment differs from the above-de- 

76 scribed bail rollers, in that it Is hollow. More specifi- 
cally. Inner core 24 of the bail roller of the third 
embodiment Is made up of a pair of discoid inner 
core elements 24-1 and 24-2. and these inner core 
elements are arranged such that a hollow region is 

20 defined therebetween. With this construction. Inner 
core 24 Is elastically deformable in the direction in 
which the bail rollers are pressed by springs 31 
and can transmit torque from second driving shaft 
26 to outer layer 23, as in the foregoing bail rollers. 

25 Rg. 5 illustrates the construction of a ball roller 
according to the fourth embodiment. This ball roller 
differs from the bail roller shown in Rg, 28, in that 
it has a diameter which Is 2A larger than those of 
the bail rollers located at the ends. More speclfi- 

30 caliy, inner core 24 of the ball roller shown in Fig. 5 
is Increased in diameter, so as to improve the 
pressing effect of the bail roller. Accordingly, sheet 
1 reliably comes into tight contact with the bail 
roller when it is fed. 

35 Fig. 6 illustrates the construction of a ball roller 

according to the fifth embodiment. The bail roller of 
this embodiment differs from the i^ail roller shown 
in Rg. 28. in that flanges 23a in contact with inner 
core 24 are provided for outer layer elements 23-1 

40 and 23-2. Ranges 23a prevent inner core 24 and 
outer layer elements 23-1 and 23-2 from being 
shifted with reference to each other. 

In the fifth embodiment, projection 2 is formed 
on a stationary member (not shown), such as a 

46 frame. This projection prevents flanges 23a from 
being axially shifted with reference to second driv- 
ing shaft 26. With this construction, the fifth em- 
bodiment produces the same advantages as those 
of the foregoing embodiments, it should iDe also 

50 noted that inner core 24 can be easily bonded to 
both outer layer 23 (23-1 and 23-2) and second 
driving shaft 26 (the use of a double-sided adhe- 
sive tape is sufficient). Moreover, the central bail 
roller Is prevented from being shifted with refer- 

55 ence to second driving shaft 26. and outer layer 23 
and inner core 24 are prevented from being shifted 
from each other. Accordingly, inner core 24 is 
defonnnabie reliably and stably. 
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In the fifth embodiment inner core 24 is 
formed by a single piece. However, it may be 
divided Into a plurality of inner core elements 24-1, 
24-2 and 24-3. as is shown In fig. 7. 

The foregoing embodiments were described, 
referring to the case where the number of feed 
rollers is three and the number of bail rollers is 
three. This, however, in no way limits the present 
invention. To attain the object of the present inven- 
tion, it is only required that bail rollers 22 located at 
the ends be not elastlcaily deformable and that a 
bair roller or rollers located between them be. all or 
partly, constructed in the manner mentioned above. 
For example, the number of feed rollers and that of 
bail rollers may be five, and the three baii rollers 
located between the end bail rollers may be of the 
double structure and elastlcaily deformable. as is 
shown in Rg. 8. With the construction shown in 
Fig. 8. a sheet can be fed very accurately. 

Moreover, a single feed roller axiaily extending 
along the first driving shaft may be provided, in 
place of the feed rollers mentioned above. 



Claims 

1 . A sheet-feeding mechanism comprising: 
a first driving shaft (16); 

at least three feed rollers (12) attached to the first 
driving shaft (18) and spaced from each other by a 
predetermined distance, two of the feed rollers 
being end feed rollers (12) located at both ends of 
the first driving shaft (16); 
a second driving shaft (26); 
a pair of end bail rollers (22) attached to the 
second driving shaft (26) and located in correspon- 
dence to the end feed rollers (12)r and 
urging means (31) for urging the end feed rollers 
(12) against the corresponding bail rollers (22); 
characterized by including 

at least one double-structure bail roller (20) at- 
tached to the second driving shaft (26) in cor- 
respondence to at least one of the feed rollers (12), 
except for the end feed rollers (12), said double- 
structure bail roller (20) including an inner core (24) 
and an outer layer (23) having a small friction 
coefficient, said inner core (24) being capable of 
transmitting torque from the second driving shaft 
(26) to the outer layer (23) and being elastlcaily 
deformable in a direction in which the end feed 
rollers are pressed against the corresponding bail 
rollers (22). 

2. A sheet-feeding mechanism according to 
claim 1 , characterized in that said outer layer of the 
double-structure bail roller (20) includes a plurality 
of outer layer elements (23-1, 23-2) divided In an 
axial direction of the second driving shaft (26). 

3. A sheet-feeding mechanism according to 



claim 1. characterized in that said double-structure 
ball roller (20) has an outer diameter larger than 
those of the end bail rollers (22). 

4. A sheet-feeding mechanism according to 
5 claim 2, characterized in that each of said outer 
layer elements (23-1. 23-2) has a flange (23a) at an 
end thereof, said flange being in contact with the 
inner core (24). 
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